W e compared the long-term outcome in 61 patients (62 fractures) treated operatively or conservatively for an acute fracture of the carpal scaphoid. A total of 30 fractures was randomised to conservative treatment using a cast and 32 to operative treatment using a Herbert bone screw.
The scaphoid is the carpal bone which is fractured most frequently, often in people of working age. The treatment of choice is generally accepted as immobilisation of the wrist in a short-arm cast for ten to 12 weeks. Sometimes, this period has to be prolonged, particularly when the proximal pole is involved. 1 The incidence of nonunion is reported as between 5% and 12% in conservatively-treated fractures. [2] [3] [4] Primary osteosynthesis was suggested as an alternative but, initially, technical difficulties at surgery and nonunion were major problems. In 1984, Herbert and Fisher 5 published their experiences with a new type of screw, the use of which is now established in the treatment of acute fracture as well as in nonunion of the scaphoid. The short-term results of such fractures treated surgically are generally good, but the long-term outcome is not as well established. 2, [5] [6] [7] We have compared the long-term results in patients with fracture of the scaphoid treated by immobilisation in a short plaster cast with those treated acutely by fixation by a Herbert screw.
Patients and Methods
Between 1984 and 1986 we randomised 61 patients with 62 acute fractures of the scaphoid to alternative treatments. We treated 32 fractures operatively using a Herbert screw ( Fig.  1) and 30 conservatively by a short-arm cast. Only patients with an acute fracture visible at the first radiological examination were included. We excluded those with a fracture through the tuberosity of the scaphoid and those with radiological signs of delayed union or pseudarthrosis. The study was approved ethically and the patients gave their informed consent to participate. There were no demographic differences between the two groups ( Table I ). The mean age at the time of the injury was 29 ± 13 years for those undergoing operation and 37 ± 20 years for the conservatively-treated group. The dominant hand was injured in 11 (34%) of the patients treated by surgery and in 11 (37%) of those who received conservative treatment. Neither the type of fracture nor the mechanisms of injury differed significantly between the groups. The delay from injury to treatment was 12 ± 5 days for the operated patients and 5 ± 11 days for those treated conservatively, which was also not significant. Treatment. The operative treatment was carried out as described by Herbert and Fisher 5 by two surgeons using a volar approach with a tourniquet, 22 under general anaesthesia and ten under brachial plexus block. The mean operating time was 54 minutes. The two surgeons were BS and another who did not participate in the study. In all fractures, the Herbert screw was inserted from the distal pole of the scaphoid after entering the scaphotrapezial joint. In one case, bone graft was used because of significant loss of bone at the site of the fracture. One patient had operative treatment in 1984 and two years later had a fracture of the contralateral scaphoid which was treated conservatively, after randomisation. The patients in the operated group were in hospital for a mean of 1.6 days and wore a Colles' type plaster cast for two weeks. Patients treated conservatively wore a short-arm cast (from below the elbow to the metacarpophalangeal joints of the fingers and to the interphalangeal joint of the thumb) until the fracture showed radiological signs of union. Follow-up. The patients were followed up clinically reviewing tenderness, range of movement, strength and radiologically until the fracture united. The duration of sick leave was recorded. At 12 years (mean, 11.7; 10.2 to 12.8) after the injury, all patients were contacted by mail. A total of 50 patients with 51 fractures (82.3%) (25 treated by surgery and 26 conservatively) agreed to participate in the follow-up. Three patients had died and eight could not be located. Table II shows those patients participating in the questionnaire, physical examination, and radiological review at the 12-year follow-up. Figure 2 shows the questionnaire which we used for rating subjective symptoms. In the first part, patients were asked if they had any symptoms related to the scaphoid fracture, and, in the second, to rate the level of symptoms on a visual analogue scale from 0 to 10. Physical examination included the range of extension and flexion of the wrist which was measured by a goniometer, and grip strength which was measured by a Martin Vigorimeter (Martin Medizin-Technik, Tuttlingen, Germany), for both the injured and uninjured wrists. When calculating the differences between the injured and uninjured wrists compensation was made for asymmetrical grip strength relating to hand dominance. Radiological review included plain radiography and bilateral CT which allowed a comparison between the radiographs before operation and at 12 years after the fracture, as well as between the injured and uninjured sides. Healing of the fracture and osteoarthritis of the carpal and scaphotrapezial joints were evaluated by an independent radiologist. Osteoarthritis was defined as narrowing of the joint or reactive changes around it compared with the uninjured side. Statistical analysis. Differences between the groups were tested by the two-tailed Student's t-test for independent groups. Differences beween distributions were tested by the chi-squared test for independence; in the case of small groups, Fisher's exact test was used. The results were considered to be significant if p < 0.05.
Results
A short-arm cast was worn by the patients treated operatively for a period of 2 ± 1 weeks and by those treated conservatively for 12 ± 3 weeks (p < 0.01, t = -15.7). The 24 patients treated by surgery and who were working at the time of the injury were on sick leave for an average of 6 ± 3 weeks compared with 15 ± 10 weeks in the 21 treated conservatively (p = 0.002, t = -3.77). Patients with a bluecollar occupation were on sick leave for a mean period of 7 ± 3 weeks in the operated group and for 18 ± 9 weeks in those treated conservatively (p < 0.01, t = -4.3). The corresponding periods of sick leave for patients with a whitecollar occupation were 2 ± 2 and 5 ± 6 weeks, respectively, which was not significantly different. Two of the 30 fractures among conservatively-treated patients were regarded as ununited after five and six months. They were operated on later using a Herbert screw without bone graft. One was found to be stable at the time of surgery but radiologically unhealed. Both fractures eventually united. One year after surgery one of the patients in the operated group had a nonunion visible on plain radiographs, but no subjective symptoms and therefore had no further treatment. In two patients the Herbert screw was removed, in one of the early cases because the screw did not enter the proximal fragment, and in the other because of radiological signs of loosening of the screw and suspected nonunion. Both fractures were found to be healed at the second procedure. No wound infections or other operative or postoperative complications occurred in the operated group.
At 12 years after the fracture, 20 of the patients (80%) who had surgery and 18 of those treated conservatively (69%) reported no pain or discomfort in the wrist (Table  III) .
Using the visual analogue scale most patients rated their symptoms at less than one, those who had operations being slightly lower than those who had not.
The grip strength of the injured hand was 95% compared with the uninjured hand among the operated patients and 88% among those not operated upon. The range of movement was 96% of the uninjured side in the operated group and 98% in the conservatively-treated group. Neither difference was significant.
The radiographs at follow-up at 12 years showed that all fractures had united. Three patients were excluded from the final analysis; one had bilateral fractures and two who had initially been treated conservatively required surgery during the period of follow-up. As shown in Table IV , 18 of the 39 wrists evaluated showed established arthritis of the scaphotrapezial joint on CT compared with the uninjured side (Fig.  3) . Six of these patients reported symptoms affecting their work or leisure activities. Five other patients complained of symptoms but showed no radiological signs of osteoarthritis of the scaphotrapezial joint. Radiological evidence of osteo- Questionnaire used for the assessment of outcome 12 years after the injury.
arthritis at this site was more common among patients in the operated group compared with those treated conservatively (p = 0.049, Fisher's exact test), but these signs of scaphotrapezial arthritis were not related to symptoms. There were no significant differences between the groups in respect of osteoarthritis of the radiocarpal joint.
Discussion
Immobilisation of the wrist in a plaster cast is a safe and reliable method of treating acute fractures of the carpal scaphoid, since 90% to 95% will heal. 9, 10 It is difficult, however, for many patients to accept time-consuming immobilisation in a plaster cast with subsequent rehabilitation. A displaced fracture, delayed presentation of the fracture, nonunion, and a fracture with associated injuries are generally accepted as indications for operation. 11 Since new and safer operative techniques have been developed, the choice between non-surgical and surgical treatment has become less clear. In our study the fractures united whether they were treated operatively or conservatively. No significant complications occurred in those undergoing operation, confirming that treatment by a Herbert screw is a safe procedure if carried out by an experienced surgeon. One disadvantage of using the Herbert screw is that the scaphotrapezial joint has to be opened, which may result in the development of osteoarthritis, and our results showed that osteoarthritis of this joint was more common in these patients. The clinical relevance of this finding is uncertain, since only a few patients had symptoms, but, more importantly, only 62% (19 of 30) in the group treated conservatively were available for radiological examination. Although the insertion of a Herbert screw may be difficult, 11 as occurred in one of our early cases, there were no other technical difficulties. The major goal of any form of treatment is to achieve early return of function. Apart from the economic aspects, health-related quality of life and early return to function should be considered. Internal fixation allows safe and early return to sports when a cast is not acceptable and when an athlete accepts the risks of surgery. 12 Those who had an operation had a shorter period of sick leave if in blue-collar occupations, which may be an indirect indication of a quicker return to normal activities. Nevertheless, the long-term functional results were good in both groups.
Internal fixation of an acute fracture of the scaphoid allows early return to normal function and should be regarded as an alternative to conservative treatment in those No benefits in any form have been received or will be received from a commercial party related directly or indirectly to the subject of this article.
